function. The amount of rain is drawn randomly from an exponential distribution 23 whose mean is the daily mean rain amount (averaged across years for each day of 24 the year) described by a flattened Gaussian peak curve. Parameters for the curves 25 have been calculated from monthly aggregated, long-term rain records from seven 26 meteorological stations. Parameters for arbitrary points on the MAP gradient are 27 calculated from a regression equation with MAP as the only independent variable. 28
The simple structure of the generator allows it to produce time series with daily rain 29 patterns that are projected under climate change scenarios and simultaneously 30 control MAP. Increasing within-year variability of daily precipitation amounts also 31 increases among-year variability of MAP as predicted by global circulation models. 32
Thus, the time series incorporate important characteristics for climate change 33
Introduction

36
Projections of the effect of climate change on crops, natural vegetation, and 37 surface hydrological processes usually rely on simulations of future climates. In 38 arid to Mediterranean climates like Israel's, changes in precipitation may be more 39 important than changes in temperature. Global circulation models generally project 40 an increase in extreme precipitation events and greater variability both within and 41 among years (Easterling et al., 2000) . This is supported by changes in historic that a given day of the year is a rainy day as 79
where shape = 2, and day 1 = August 1 (Fig. 1a) . Counting the days from August 1 81 centres the distributions conveniently and corresponds to the traditional "rainfall 82 year" (Goldreich, 1995) . The curve becomes periodic by the function day := (day + 83 182 -location) mod 365 -182 + day. I specified a minimum probability threshold 84 of 0.05 for rainfall to avoid unrealistic rain events in summer. The second part of 85 the model is a similar bell-shaped seasonal function with shape = 4 to produce a 86 flattened curve (Fig. 1b) . This function determines the daily mean rain amount 87 DMR d , i.e., the rain amount for a given day of the year averaged across years. The 88 rain amount for a specific rainy day is drawn randomly from an exponential 
Results and Discussion
140
The rain pattern of a single 30-yr stochastic time series, with only the mean 141 annual precipitation of each climate station as input to ReGen, was compared to 142 historic climate records. MAP and mean number of days with daily rain amounts 143 ≥5, ≥15, and ≥25 mm did not differ significantly between simulated and observed 144 time series for most stations (Figs. 2, 3 ). In the same way, intervals between days 145 with rain amounts ≥5, ≥15, and ≥25 mm were similar in simulated and observed 146 time series in most cases (data not shown). Although ReGen was parameterized 147 with data from meteorological stations in the interior of Israel, its time series also 148 reproduced the characteristics of historic data from stations outside of this area 149 well (Figs. 2, 3) . ReGen is also capable of reproducing the "median dates of 150 accumulated percentage of the annual rainfall" and thus the "median rainy season 151 length" using the approach of Paz and Kutiel (2003) , albeit with a shift of the 152 median dates by up to one week which is imposed by the fixed location 153
parameters. 154
The CV of simulated MAP (19%) was significantly smaller than that of Increasing DMR decreased strongly the average number of days with ≥5 mm of 162 rain, increased markedly the number of days with ≥15 mm, and increased slightly 163 days with ≥ 25 mm of rain (Fig. 4a) . Correspondingly, the median interval between 164 days with ≥5 mm rain increased, but the interval between days with ≥15 and ≥25 165 mm of rain decreased (Fig. 4b) . Thus, heavy rainfalls contributed more and light 166 rainfall less to annual precipitation than under current conditions ( Tables   312  313   Table 1 . Details of climate stations from which data were used for the derivation of 314 model parameters and for validation (Figs. 2, 3 
